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Abstract
Objectives—To examine the impact of preconception acute and chronic stressors on offspring 
birth weight and racial/ethnic birth weight disparities.
Methods—We included birth weights for singleton live first (n=3512) and second (n=1901) 
births to White, Mexican- and other-origin Latina, and Black women reported at Wave IV of the 
National Longitudinal Study of Adolescent Health (2007-2008; ages 24-32). We generated factor 
scores for preconception acute and chronic stressors from Wave I (1994-1995; ages 11-19) or III 
(2001-2002; ages 18-26) for the same cohort of women.
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Results—Linear regression models indicated that chronic stressors, but not acute stressors, were 
inversely associated with birth weight for both first and second births (b= -192; 95% confidence 
interval [CI]: -270, -113; and b= -180; 95% CI: -315, -45 respectively), and partially explained the 
disparities in birth weight between the minority racial/ethnic groups and Whites.
Conclusions—Preconception chronic stressors contribute to restricted birth weight and to racial/
ethnic birth weight disparities.
Birth Weight and Preconception Health
Birth weight, a marker of infant health, predicts infant survival and subsequent health status. 
Low birth weight, defined as weight less than 2500 grams (g), is associated with increased 
risk of developing both short-term and long-term health problems.1 The prevalence of 
restricted birth weight has been increasing since the 1980s in the United States (U.S.);2 and 
marked differences in birth weight persist by race/ethnicity.3,4 Limitations of prenatal care 
and other pregnancy interventions to address the increase over time and disparities in 
prevalence of adverse birth outcomes1,5 have led to a focus on preconception health, defined 
broadly as health before a pregnancy (although often used in public health practice to denote 
health during the reproductive years) and including interconception health, or health 
between pregnancies.6,7 Drawing on a life course framework,8-10 the concept of 
preconception health suggests that infants are affected not only by maternal exposures in the 
nine-month prenatal period, but also by maternal development before the pregnancy.
Stress Theory and Measurement
One preconception exposure of interest is stress. Pearlin's stress process model posits that 
social characteristics including those surrounding race/ethnicity in the U.S. lead to stress 
exposures that affect health,11-13 and has been used to understand elevated risk of adverse 
health outcomes among minority groups.14,15 It is worth noting that elevated stress is not 
inherent to persons of minority race/ethnicity, because race/ethnicity is a social construct 
and not a biological one. Rather, stress results from historical and societal constraints 
leading to differential life chances across groups.16
In studies of its health consequences, stress was defined most frequently as exposure to an 
inventory of life events within a specified period of time.17 These acute stressors, such as a 
death in the family or exposure to a crime, are relatively brief in duration but may have 
continued ramifications.17,18 Consistent with a life course perspective, more recent studies 
examined chronic stressors as a risk factor for health outcomes.18,19 These stressful life 
conditions, including individual and neighborhood socioeconomic disadvantage, recur or 
accumulate throughout a respondent's life. However, measurement of chronic stressors is 
less standardized across studies than that of acute stressors; validated scales of acute 
events19 but not chronic conditions have been developed.
Stress and Birth Outcomes
Physiologic mechanisms have been hypothesized to link maternal stress to maternal and 
infant health.20-22 For example, cumulative stress exposure may result in accelerated aging, 
or “weathering,” wearing down the body's adaptive systems.21,22 Weathering in particular 
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was proposed as a source of racial/ethnic disparities in perinatal health, such that the higher 
stress experienced by African-American women causes their reproductive functioning to 
deteriorate more rapidly than that of White women.22 Other possible pathways through 
which stress can lead to birth outcome disparities include infection,23 nutrition,19 and 
pregnancy complications.24
The vast majority of studies assessing the effects on birth outcomes of stress and related 
factors have relied on prenatal measurement with mixed results.19,25-26 A smaller number of 
studies have examined effects of acute stressors or specific chronic stressors in the 
reproductive period.27-30 Although several of these analyses suggested associations, this 
work included limitations such as small sample sizes,27 European cohorts not generalizable 
to the U.S.,29 or retrospectively reported preconception measures.30 Further, none included 
both acute and chronic stressors or compared racial/ethnic differences for groups besides 
non-Hispanic Black and non-Hispanic White.
Study Objectives and Hypotheses
To address these gaps in the literature, the objective of this study was to examine the impact 
of maternal preconception acute stressors (or stressful life events) and preconception chronic 
stressors (or stressful life conditions) on offspring birth weight and racial/ethnic birth weight 
disparities. Our hypotheses were as follows: 1) acute and chronic stressors will be inversely 
associated with birth weight; 2) the distributions of birth weight and stress will vary by 
maternal race/ethnicity; and 3) stress will partially explain racial/ethnic differences in birth 
weight where such differences exist. Our conceptual model is shown in Figure 1.
Methods
Data Source and Analytic Sample
This study used contractual data from the National Longitudinal Study of Adolescent Health 
(Add Health), a nationally representative probability sample of U.S. adolescents in grades 7 
through 12 in the 1994-1995 school year.31 Students were sampled from participating 
schools to complete an in-home interview. From April to December of 1995, Wave I in-
home interviews of 20,745 adolescents aged 11-19 years were conducted (79% response 
rate), accompanied by an interview with a parent or guardian. Three follow-up in-home 
interviews of the same cohort of respondents have been completed: Wave II in 1996 with 
14,738 respondents aged 12-19 years (88% response rate); Wave III in 2001-2002 with 
15,170 emerging adults aged 18-26 years (77% response rate); and Wave IV in 2007-2008 
with 15,701 young adults aged 24-32 years (80% response rate). The Wave IV interviews 
included a full pregnancy and birth history assessed within each relationship for each 
respondent. For this study, responses from Wave II were not included because the 
participants who were in 12th grade in Wave I were not surveyed at Wave II; follow-up of 
these participants was restored for Waves III and IV. Further information on Add Health is 
available elsewhere.31
The analytic sample consisted of all first or second singleton live births conceived and born 
between the initial adolescent interviews and the young adult interviews to non-Hispanic 
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White (hereafter, “White”), Mexican-origin Latina, other-origin Latina, and non-Hispanic 
Black (“Black”) female respondents with valid sampling weights. Only live births were 
included for comparability of outcome and completeness of reporting, and only singleton 
births were assessed because the causes and consequences of low birth weight for multiple 
births differ from those of singleton births.32 Further, births to women of other racial/ethnic 
groups (including non-Hispanic women reporting identification with multiple racial 
categories) were excluded due to small sample size. The total sample sizes were 3512 first 
births (2035 White, 349 Mexican-origin Latina, 295 other Latina, and 833 Black) and 1901 
second births (1072 White, 216 Mexican-origin Latina, 128 other Latina, and 485 Black).
Measures
Preconception acute and chronic stressors were examined as exposures. Individual stressors 
were summarized into two continuous factor scores representing the constructs of “acute 
stressors” and “chronic stressors.” To this end, the individual stressors were modeled as 
indicators of the two unobserved, or latent, factors in a confirmatory factor analysis 
(CFA).33
A list of acute stressors reported in adolescence and emerging adulthood has been 
established for Add Health,34,35 composed of negative events of sudden onset and limited 
duration occurring within 12 months before the interview. Items reported at both waves, or 
for which comparable measures are found at both waves, are listed in Table 1. The acute 
stressors came from the adolescent interview for births conceived before emerging 
adulthood, and from emerging adulthood for births conceived afterward. Items from the 
prior studies34,35 that were available on only one interview or pertaining to parenting were 
excluded from the present study to maintain comparability across waves and across analyses 
by parity.
A list of chronic stressors was identified to reflect occurrences of longer duration pertaining 
to similar broad domains. These items are listed in Table 1. Chronic stressors pertaining to 
the respondent's family of origin and early experiences came from the adolescent interview 
for all births regardless of conception date, while the others came from responses before or 
during the preconception interview as shown in Table 1.
The outcome, birth weight, was utilized as a continuous measure. Respondent report of birth 
weight was assessed with the question “How much did {baby's name} weigh at birth? 
(pounds and ounces)” and converted to grams (1 pound = 453.59 grams) to be consistent 
with clinical measurements of birth weight.36
Variations in the distributions of birth weight and preconception stress by maternal race/
ethnicity were determined, and the potential for preconception stress to explain racial/ethnic 
differences in birth weight was assessed. Race, ethnicity, and Hispanic/Latina background 
were self-identified by the respondent on the adolescent questionnaire.
Although parity is often treated as a confounder, the effects of stress on birth weight likely 
differ for primiparas vs. multiparas. Therefore, parity was used as an effect modifier 
(stratification variable) here. Parity at the time of the birth was constructed from pregnancy 
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outcome variables in the respondent's pregnancy history. All models were run for the first 
live birth to each respondent. Subsequently, where applicable, they were re-run for the 
second live birth to each respondent. Respondents whose first birth occurred before the 
adolescent interview and second birth occurred afterward were included in the models for 
second births.
Proposed confounders may be associated with birth weight and with stress. Respondent's 
preconception weight status was calculated as body mass index (BMI) from height and 
weight (self-reported in adolescence or measured in emerging adulthood) at the same 
interview from which preconception stressors were taken. Respondent's preconception 
cigarette smoking was calculated from the number of cigarettes reported in the last 30 days 
on the preconception interview, and dichotomized into none versus any. Respondent's 
preconception alcohol consumption was calculated from number of drinks per day and 
drinks per week in the past year reported at the preconception interview, and dichotomized 
as heavy alcohol consumption (yes/no) defined as consuming more than 3 drinks per day or 
more than 7 drinks per week.37 Respondent's marital/cohabitation status was assessed at two 
time points: the preconception interview (as married or cohabiting vs. neither due to small 
numbers of married participants) and at the time of birth from the pregnancy record at young 
adulthood (with the greater variability in relationship status at birth allowing married and 
cohabiting to be modeled as separate categories). Respondent's age at the birth was 
calculated from respondent's birth date and infant's birth date. The time between the 
preconception interview and the birth was calculated by subtracting the adolescent or 
emerging adult interview date from the infant's birth date as reported at the young adult 
interview.
Statistical Analyses
First, univariate distributions and bivariate associations were examined using Stata v.12 
(Stata Corp, College Station, TX). This was followed by CFA to generate factor scores, 
conducted using Mplus38 software v.7 and accounting for categorical variables and other 
non-normality in the data using weighted least squares estimation.39 Based on the CFA 
findings, adjustments to the measurement of the latent factors were made. Specifically, 
potential individual stressors with nonsignificant factor loadings (analogous to regression 
coefficients for the relationships between each indicator variable and the latent factor)33 
were removed. Additionally, errors were correlated among the individual stressors as 
suggested by modification indices with theoretical justification (e.g., among the three 
neighborhood indicators of the chronic stressors factor).
Factor scores were exported to Stata and linear regressions were used to test the study 
hypotheses, generating risk differences with 95% confidence intervals (CIs). Thus, 
coefficients represent the change in grams of birth weight for a one-unit change in each 
predictor. Sensitivity analyses run as logistic regression models with low birth weight 
(yes/no) as the outcome did not appreciably change the findings, and are not presented here. 
A counterfactual decomposition analysis (often known as the Blinder-Oaxaca 
decomposition)40 was used to quantify the proportion of each disparity explained by the 
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covariates.41 All analyses included sampling weights and cluster variables to account for the 
complex survey sampling design of Add Health.
Results
Sample Characteristics
Descriptive characteristics of the sample by parity are shown in Table 1. In each of the two 
subsamples, approximately two-thirds of the mothers were White and one in five was Black. 
Among the Latina mothers, two-thirds were of Mexican origin and one-third was of other 
origin. Prevalence of each acute stressor was fairly low, mostly under 10%, with the 
exception of having forgone needed medical care (23% for both first and second births). In 
contrast, chronic stressors were more prevalent, ranging from 3% for not born a U.S. citizen 
(in both subsamples) to 71% for low parent educational attainment (in the second birth 
subsample). Mean preconception BMI was 23.6 before first births and 25.3 before second 
births. Over one-third of mothers smoked preconceptionally and over one-quarter drank 
heavily. Mean age at first birth was 22 and at second birth was 24, and the proportions of 
women who were married and cohabiting increased for second births compared to first 
births. Average time between the preconception interview and birth was over 4 years for 
each birth.
Preconception Stress
Fit indices demonstrated that the CFA models for each parity subsample fit well (first births: 
comparative fit index [CFI]=0.954, Tucker-Lewis index [TLI]=0.951, root mean square 
error of approximation [RMSEA]=0.015 with 90% CI:0.014, 0.017); second births: 
CFI=0.958, TLI=0.954, RMSEA=0.015 with 90% CI:0.013, 0.017); with good fit defined as 
CFI and TLI>0.95 and RMSEA<0.05).42 Acute and chronic stressors were significantly 
correlated (r=0.38, p<0.001). Before and after controlling for confounders, chronic stressors 
were inversely associated with birth weight for both first and second births as shown in 
Table 2. For example, a one-unit increase in chronic stressors accounted for an almost 200g 
decrease in weight of first births after adjustment for confounders (b=-192; 95% CI: -270, 
-113) with a slightly smaller decrease in weight of second births (b=-180; 95% CI: -315, 
-45). Acute stressors were not significantly associated with birth weight for either parity 
subsample (Table 2).
Maternal Race/Ethnicity
Mexican-origin Latinas, other Latinas, and Black women had factor scores 15%-23% higher 
than those of White women for acute stressors and 20%-30% higher for chronic stressors 
across the first and second birth subsamples (Supplemental Table 1). In addition, first births 
to women in all three of these racial/ethnic groups had birth weights 130-181g lower than 
those of White women, while only Black women had significantly lower birth weights 
(b=-188; 95% CI: -301, -76) for their second births (Table 3, Model 1). After including 
chronic stressors in the models, the magnitudes of the coefficients for each racial/ethnic 
group decreased (e.g., to 86-147g lower for first births), and the coefficient for first births to 
other-origin Latinas was no longer significant (Table 3, Model 2). Chronic stressors 
remained significantly associated with birth weight for first (b=-139, 95% CI: -233, -44) but 
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not for second births (b=-122; 95% CI: -263, 19) in these models. Interaction terms between 
maternal race/ethnicity and chronic stressors were tested but omitted due to lack of 
significance. Decomposition analysis of these models indicated that chronic stressors 
accounted for 38% of the total disparity in first birth weight between Mexican-origin Latinas 
and Whites, 48% between other-origin Latinas and Whites, and 29% between Blacks and 
Whites, but only 11% of the total disparity in weights of second births between Blacks and 
Whites.
Although acute stressors were not significantly associated with birth weight, models were 
run testing interactions between maternal race/ethnicity and acute stressors (not shown). The 
coefficients for the interaction terms were significant for other-origin Latinas and Blacks for 
second births; therefore, stratified models were run (Supplemental Table 2). Only other-
origin Latinas demonstrated a significant inverse association between acute stressors and 
birth weight in the stratified models (b=-227; 95% CI: -458, -4), although it was no longer 
significant after controlling for chronic stressors.
Discussion
We found partial support for our first hypothesis, as preconception chronic stressors but not 
acute stressors had a statistically significant inverse association with birth weight among 
both first and second births. Consistent with a life course perspective and previous 
research,28,29 our results suggest that stressful life conditions have greater impact on birth 
outcomes than isolated events do. It is worth noting that the acute stressors were assessed 
within 12 months of the interview, not 12 months of the conception date, and might show 
greater impact closer to conception. However, this premise is not supported by a prior 
study.27
Our second hypothesis was supported, as women in all minority racial/ethnic groups had 
higher scores for acute and chronic stressors and lower offspring birth weights for first births 
than White women, consistent with expectations.5,14 Additionally, Black women had lower 
birth weights for their second births, reflecting a persistent disadvantage that was not seen 
among Latinas. Although Mexican-origin Latinas have similar rates of low birth weight as 
non-Hispanic White women,4 our use of a continuous birth weight measure allowed 
detection of more subtle differences in birth weight distribution. Birth weight distributions 
vary across Latina subgroups,43 and our data source allowed us to assess effects separately 
for women of Mexican origin vs. all other origins. Our finding that the relationship between 
acute stressors in the interconception period and birth weight was moderated by race/
ethnicity, such that acute stressors impacted second births for other-origin Latinas, was new 
to the literature, suggests a weathering role of acute stressors, and merits further 
investigation.
Furthermore, we found support for our third hypothesis, as chronic stressors partially 
attenuated the associations between maternal race/ethnicity and birth weight. This finding 
that a portion of the racial/ethnic disparities in birth weight is explained by chronic stressors 
accumulating through the reproductive period is comparable to results of studies evaluating 
the weathering hypothesis using age as a marker for cumulative social stressors.21,44-49 Most 
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evaluations of the weathering hypothesis have addressed the Black-White disparity in birth 
outcomes21,44-47 and, as in our study, demonstrated an effect. Extensions of this hypothesis 
to Mexican-origin women found no evidence of weathering.48,49 Our findings for Latina 
mothers contrast with these studies. Indeed, we found that chronic stressors explained a 
larger proportion of both the Mexican-White disparity and the other-origin Latina-White 
disparity than of the Black-White disparity in first births, suggesting that weathering among 
Latinas of all origins should not be discounted but instead examined longitudinally in 
national samples.
Limitations
Limitations of the study include those inherent in using survey data. All measures are based 
on self-report, and may be recalled inaccurately or reflect social desirability. Information is 
limited to that collected in the interviews, and may not reflect the complete stress history of 
each participant. Of particular relevance, Add Health is missing preconception measures of 
racism and discrimination which may represent the most important elements of stress for 
racial/ethnic disparities in birth outcomes.50 In the absence of these measures, however, the 
effects we found for stress are likely to be conservative estimates.
In addition, the dataset is limited in its coverage of pregnancy information. Birth weight 
assessment is reliant on maternal recall rather than clinical report, although this method has 
been validated in other data sources.51-54 In addition, the distribution of birth weights in Add 
Health is comparable to those in birth certificates.2 It is worth noting that while birth weight 
is a composite measure of gestational age and intrauterine growth restriction,55 we were 
unable to distinguish between these two outcomes. Further, the Add Health data contain no 
measures of prenatal stress. Therefore, we cannot evaluate whether preconception stress 
operates independently of or is mediated through prenatal stress. We also could not adjust 
for socioeconomic status at the time of birth or interpregnancy intervals for second births. 
Research with other data sources is needed to examine prenatal pathways, such as pregnancy 
complications, perinatal infections, or gestational weight gain, through which stress could 
affect birth weight.
An additional limitation of this study is that only births occurring to women up to 32 years 
of age could be examined. Although this age range represents the majority of births in the 
U.S.,2 the timing of birth may be associated with exposure to acute or chronic stressors.56 
This study ameliorates this limitation somewhat by controlling for time between the 
interview and the birth, but the results are not generalizable to births at older ages. Similarly, 
results are not generalizable to women in racial/ethnic groups with sample sizes too small 
for inclusion, i.e., non-Hispanic American Indian/Alaska Native, Asian/Pacific Islander, and 
multiracial women.
Implications and Conclusions
Despite these limitations, the study contains a number of strengths. To our knowledge, it is 
the first to apply prospective measures of both acute and chronic stressors to the study of 
preconception stress and birth weight, and to evaluate disparities in preconception stress and 
birth weight across multiple racial/ethnic groups in a diverse, nationally representative 
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sample. Results of the study highlight areas for future research to advance our understanding 
of these disparities, e.g., including Latinas in studies of preconception stress and weathering, 
and examining prenatal pathways through which chronic stressors are manifested. The 
differences between first and second births seen here indicate that the same interventions 
may not be appropriate in both the preconception and interconception periods; this point 
should be studied further and considered when planning programs. Moreover, preconception 
and interconception interventions must be tailored to the needs of women in different racial/
ethnic groups. For example, Latinas of ethnic origins outside of Mexico may benefit 
particularly from interventions between conceptions to protect their offspring from the 
impact of acute stressors. Additional research is needed to confirm this finding and to 
determine the optimal content of such interventions, which could include improved access to 
culturally competent health services and improvements in community safety.
With respect to chronic stress, the stressful conditions included in this study mostly 
represent domains outside of the health sector. Thus, broad social policies that equalize 
educational and economic opportunity57 will be required to mitigate these stressful 
conditions throughout the life course.10 In addition to advocating for such policies,58 public 
health practitioners should continue work to understand factors contributing to resilience for 
those exposed to chronic stress.59 If chronic stress is identified early in pregnancy, 
secondary prevention of adverse birth outcomes may be achieved by interventions 
promoting social support. For example, group-based prenatal care such as Centering 
Pregnancy, which brings educational and peer support components into prenatal visits, has 
been shown to decrease perceived stress and increase birth weights including among 
disadvantaged populations.60-63 Additionally, although prenatal home visiting programs thus 
far have demonstrated mixed results on birth outcomes,64,65 characteristics of successful 
programs can be replicated or adapted for other communities. It is clear that a multifactorial 
approach will be needed to improve birth weights and decrease birth weight disparities.
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Figure 1. Conceptual model depicting hypothesized relationships among maternal race/ethnicity, 
preconception stress, and offspring birth weight, National Longitudinal Study of Adolescent 
Health, 1994-2008
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Table 1







Birth weight, mean (SE), grams 3271 (15) 3320 (17)
Maternal race/ethnicity, %
 Non-Hispanic White 69.7 67.1
 Mexican-origin Latina 8.3 8.6
 Other-origin Latina 4.9 4.1
 Non-Hispanic Black 17.1 20.3
Acute Stressorsa
 Death of parent, % 1.5 1.6
 Friend committed suicide, % 3.9 3.4
 Relative committed suicide, % 1.3 1.6
 Suicide attempt, % 5.1 4.0
 Forgone medical care, % 23.0 23.0
 Saw violence, % 8.8 7.9
 Threatened by knife or gun, % 6.6 5.9
 Threatened other with knife or gun, % 2.4 2.2
 Shot by or shot someone, % 1.2 1.0
 Stabbed, % 2.4 1.9
 Jumped, % 5.6 5.2
 Injured in a physical fight, % 5.1 5.5
 Hurt other in a physical fight, % 10.1 7.1
Chronic Stressors
 Low parent educational attainment,b % 68.2 71.3
 Parent received public assistance,c % 37.3 39.7
 Low parent income,b % 31.5 35.8
 Parent could not pay bills,b % 16.6 18.2
 Low respondent educational attainment,a % 18.3 22.3
 No health insurance,d % 19.4 28.0
 English as a second language,b % 6.4 6.0
 Not born a U.S. citizen,b % 3.2 3.0
 Living without either bioparent,b % 51.2 56.3
 Low neighborhood household education,d % 16.3 20.7
 High neighborhood poverty,d % 31.4 40.4
 High neighborhood unemployment,d % 29.9 38.3
Confounders
 Preconception BMI, mean (SE), kg/m2 23.6 (0.1) 25.3 (0.2)



















 Preconception cigarette smoking, % 34.4 35.5
 Preconception heavy drinking, % 29.3 27.9
 Married/cohabiting at preconception interview, % 16.0 40.0
 Marital/cohabitation status at birth, %
  Married 44.3 54.5
  Cohabiting 25.7 29.0
  Neither 30.0 16.6
 Age at birth, mean (SE), years 22.6 (0.2) 24.2 (0.2)
 Time between preconception interview and birth, mean (SE), days 1599 (22) 1494 (20)
Abbreviations: %, weighted percent; BMI, body mass index; kg, kilograms; m, meters; SE, standard error of the mean; U.S., United States
a
Reported at the immediate preconception Wave.
b
Reported at adolescence (Wave I) for all respondents.
c
Reported by the parent at Wave I or retrospectively for childhood by the respondent in later Waves.
d
Reported at any Wave before conception.
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Table 2
Linear Regression Results for the Effects of Preconception Acute and Chronic Stressors 
on Birth Weight by Parity, National Longitudinal Study of Adolescent Health, 1994-2008









Acute Stressors -45 (-124, 34) -32 (-118, 53) -36 (-124, 53) -26 (-117, 65)
Chronic Stressors -210 (-291, -130) -192 (-270, -113) -181 (-297, -65) -180 (-315, -45)
Abbreviations: CI, confidence interval.
a
Coefficients are based on weighted data.
b
Adjusted for preconception body mass index, cigarette smoking, heavy drinking; marital/cohabitation status at preconception and at birth; age at 
birth; and time between preconception interview and birth.
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Table 3
Linear Regression Results for the Effects of Maternal Race/Ethnicity and Preconception 
Chronic Stressors on Birth Weight by Parity, National Longitudinal Study of Adolescent 
Health, 1994-2008
First Births (n=3512) Second Births (n=1901)
Model 1: Adjusted 
ba,b (95% CI)
Model 2: Adjusted 
ba,c (95% CI)
Model 1: Adjusted 
ba,b (95% CI)
Model 2: Adjusted 
ba,c (95% CI)
Maternal Race/Ethnicity
 Non-Hispanic White 0 [Referent] 0 [Referent] 0 [Referent] 0 [Referent]
 Mexican-origin Latina -144 (-247, -42) -112 (-219, -5) -130 (-274, 14) -110 (-257, 38)
 Other-origin Latina -130 (-241, -19) -86 (-205, 32) -47 (-180, 86) -16 (-155, 123)
 Non-Hispanic Black -181 (-253, -108) -147 (-229, -65) -188 (-301, -76) -165 (-284, -46)
Chronic Stressors -139 (-233, -44) -122 (-263, 19)
Confounders
 BMI -2 (-8, 4) -2 (-8, 4) 12 (6, 17) 12 (6, 18)
 Smoking -46 (-113, 20) -39 (-106, 28) -77 (-166, 13) -74 (-163, 16)
 Heavy drinking 90 (29, 150) 89 (28, 150) 22 (-51, 96) 21 (-52, 95)
 Married/cohabiting at preconception -14 (-111, 82) -9 (-105, 87) -78 (-161, 6) -76 (-160, 7)
 Marital/cohabitation status at birth
  Married 0 [Referent] 0 [Referent] 0 [Referent] 0 [Referent]
  Cohabiting -80 (-162, 2) -67 (-148, 15) -82 (-170, 5) -71 (-158, 16)
  Neither -37 (-120, 46) -31 (-113, 51) -79 (-183, 24) -69 (-172, 34)
 Age at birth 2 (-10, 13) -2 (-13, 10) -8 (-21, 6) -10 (-24, 4)
 Time to birth -0.01 (-0.1, 0.03) -0.01 (-0.1, 0.03) 0.01 (-0.1, 0.1) 0.01 (-0.1, 0.1)
Abbreviations: BMI, body mass index; CI, confidence interval.
a
Coefficients are based on weighted data.
b
Adjusted for preconception BMI, cigarette smoking, heavy drinking; marital/cohabitation status at preconception and at birth; age at birth; and 
time between preconception interview and birth.
c
Adjusted for preconception chronic stressors, BMI, cigarette smoking, heavy drinking; marital/cohabitation status at preconception and at birth; 
age at birth; and time between preconception interview and birth.
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